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(54) INTEGRATED CHARACTERISTIC OPTIMIZATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reflect the optimized 
characteristic on a controlled system in a short time and 
also to simplify an arithmetic operation by optimizing a 
control parameter of a control module used for the 
normal control by means of a direct optimization 
technique. 

SOLUTION: The initial value of a control parameter is 
decided at random in a prescribed range to optimize a 
control module that is optimized at every control part, 
and a 1st generation consisting of plural initial solid 
bodies is generated (S2-1). The fuel consumption is 
calculated for all solid bodies of one generation (S2-2). It 
is decided whether the optimum fuel consumption 
characteristic is obtained according to the fuel 

consumption (evaluation value) of every solid body (S2-3). According to this evaluation result, 
it is decided whether the optimum fuel consumption is secured (S-4). If the optimum fuel 
consumption is secured, the optimization processing is finished. If the optimum fuel 
consumption is not secured, an evolutive calculation module is applied (S2-5) and a group of 
solid bodies of the next generation are generated. 
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* NOTICES * 
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CLAIMS 



[Claim(s)] 

[Claim 1] The overall-characteristic optimization approach characterized by making the control 
parameter in the control module for control which opts for the output relevant to the control input of a 
controlled system based on predetermined input usually optimize using a direct optimization technique. 
[Claim 2] The optimization approach according to claim 1 characterized by said optimization technique 
being an optimization technique using heuristics. 

[Claim 3] The overall-characteristic optimization approach according to claim 1 or 2 which is equipped 
with the control module for optimization for performing said optimization, and is characterized by 
updating to the control parameter which had the control parameter of the control module for control 
usually optimized after the optimization processing termination in said control module for optimization. 
[Claim 4] The overall-characteristic optimization approach according to claim 1 or 2 which is equipped 
with the control module for optimization for performing said optimization, and is characterized by 
making the control parameter usually optimized after the optimization processing termination in said 
control module for optimization by the control module for control learn. 

[Claim 5] The overall-characteristic optimization approach according to claim 4 characterized by 
replacing the control module for activation, and the control module for study after learning said control 
parameter by which the control module for control was equipped with the control module for control 
activation, and the control module for study, and the control module for study was usually optimized. 
[Claim 6] The overall-characteristic optimization approach according to claim 1 or 2 characterized by 
making the control parameter of the control module for control usually optimize by having the control 
module for optimization constituted so that the control parameter of the control module for control 
might usually be outputted based on predetermined input, and making said control module for 
optimization optimize. 

[Claim 7] The overall-characteristic optimization approach given in any 1 term of claims 1-6 
characterized by usually building it using the algorithm which can predict whenever [ effect / which the 
modification has to other control parameters ] when [ said ] the control module for control changes a 
part of the control parameter [ at least ]. 

[Claim 8] The overall-characteristic optimization approach given in any 1 term of claims 1-6 usually 
characterized by being built using the algorithm which can predict whenever [ effect / which the 
modification has to the output of a control module ] when [ said ] the control module for control changes 
a part of the control parameter [ at least ]. 

[Claim 9] The overall-characteristic optimization approach according to claim 7 or 8 characterized by 
said thing [ that I/O of the control module for control is usually linearity ]. 

[Claim 10] The overall-characteristic optimization approach given in any 1 term of claims 1-9 to which 
said optimization technique is characterized by being evolution mold calculus, the near heuristics, and/or 
a strengthening approach. 

[Claim 1 1] The overall-characteristic optimization approach given in any 1 term of claims 1-9 to which 
said optimization technique is characterized by consisting of the combination of learning algorithm or 
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fuzzy reasoning, and the evolution mold calculus or the near heuristics. 

[Claim 12] The overall-characteristic optimization approach given in any 1 term of claims 1-9 to which 
said optimization technique is characterized by combining evolution mold calculus and the near 
heuristics. 

[Claim 13] The overall-characteristic optimization approach given in any 1 term of claims 1-12 usually 
characterized by the control module for control being said control module which outputs the control 
input of a controlled system based on predetermined input. 

[Claim 14] The overall-characteristic optimization approach according to claim 13 that the control 
module for control makes a user control input input, and is usually characterized by said thing 
[ outputting the control input of a controlled system ]. 

[Claim 15] The overall-characteristic optimization approach according to claim 12 or 13 characterized 
by said controlled system being a means to control the engine performance of the last controlled system. 
[Claim 16] The overall-characteristic optimization approach according to claim 15 that said last 
controlled system is characterized by being a prime mover, motors, or those combination. 
[Claim 17] Said prime mover, a motor, or the overall-characteristic optimization approach according to 
claim 16 characterized by carrying those combination in the car. 

[Claim 18] The overall-characteristic optimization approach given in any 1 term of claims 15-17 which 
a means to control the engine performance of said last controlled system is an electronic throttle, and are 
characterized by said thing [ that the control module for control makes a throttle lever control input 
input, and usually considers the control input of an inhalation air content change means as an output ]. 
[Claim 19] The overall-characteristic optimization approach according to claim 18 characterized by 
having a control parameter about said static characteristic of the control input of the inhalation air 
content change means usually as opposed to the control input of a throttle lever in the control module for 
control, and optimizing the control parameter about said static characteristic by said optimization 
technique. 

[Claim 20] The overall-characteristic optimization approach according to claim 19 or 20 characterized 
by having as the first-order- lag constant to which the control parameter about said dynamic 
characteristics of the control input of the inhalation air content change means usually as opposed to the 
control input of a throttle lever in the control module for control is added to a throttle input, and/or an 
acceleration correction factor, and optimizing the control parameter about said dynamic characteristics 
by said optimization technique. 

[Claim 21] The overall-characteristic optimization approach given in any 1 term of claims 1-12 
characterized by being the control module which outputs the amount of said amendments concerning 
[ the control module for control ] the control input of a controlled system usually based on 
predetermined input. 

[Claim 22] The overall-characteristic optimization approach given in any 1 term of claims 1-12 usually 
characterized by being the control module with which the control module for control outputs said 
correction factor about the control input of a controlled system based on predetermined input. 
[Claim 23] The overall-characteristic optimization approach according to claim 21 or 22 characterized 
by said controlled system being a means to control the engine performance of the last controlled system. 
[Claim 24] The overall-characteristic optimization approach according to claim 23 that said last 
controlled system is characterized by being a prime mover, motors, or those combination. 
[Claim 25] Said prime mover, a motor, or the overall-characteristic optimization approach according to 
claim 24 characterized by carrying those combination in the car. 

[Claim 26] The overall-characteristic optimization approach given in any 1 term of claims 23-25 which 
a means to control the engine performance of said last controlled system is an electronics control fuel 
injection equipment, and are characterized by outputting the amount of said amendments of as opposed 
to [ usually based on predetermined input ] the basic fuel oil consumption to said fuel injection 
equipment in the control module for control, or a correction factor. 

[Claim 27] The overall-characteristic optimization approach given in any 1 term of claims 23-25 which 
a means to control the engine performance of said last controlled system is a nonstep variable speed 
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gear, and are characterized by outputting the amount of said amendments of a change gear ratio [ in / 
usually based on predetermined input / in the control module for control / a nonstep variable speed 
gear ], or a correction factor. 

[Claim 28] The overall-characteristic optimization approach given in any 1 term of claims 23-25 which 
a means to control the engine performance of said last controlled system is a nonstep variable speed 
gear, and are characterized by outputting the amount of said amendments of a gear change rate [ in / 
usually based on predetermined input / in the control module for control / a nonstep variable speed 
gear ], or a correction factor. 

[Claim 29] The overall-characteristic optimization approach given in any 1 term of claims 1-28 
characterized by performing said optimization on the basis of the evaluation based on user volition. 
[Claim 30] The overall-characteristic optimization approach given in any 1 term of claims 1-29 
characterized by performing said optimization based on the valuation basis set up beforehand. 
[Claim 31] The overall-characteristic optimization approach according to claim 30 characterized by 
setting up said valuation basis based on the criteria property of the controlled system accompanied by 
degradation with the passage of time. 

[Claim 32] The overall-characteristic optimization approach according to claim 30 characterized by 
setting up said valuation basis based on the regulation to a controlled system. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of optimizing the control module for 

controlling a controlled system. 

[0002] 

[Description of the Prior Art] From the former, supposing the user of the product used as a controlled 
system, the optimum value of the property (namely, value of the parameter which determines the input / 
output relation of a control module) of the control module for controlling a controlled system was 
decided by experiment in the design stage or the setting phase before shipment so that the property 
(workmanship, character, a busy condition) of the user who assumed might be suited. However, with 
diversification and an advancement of the contents of control in recent years, by the conventional 
approach an experiment determines the optimum value of the property of a control module, the difficulty 
for optimizing a control module becomes high, therefore great time amount is needed. Moreover, 
although a control module is optimized in the setting phase before a design or shipment by the above- 
mentioned conventional control approach according to the property (workmanship, character, a busy 
condition) of the user who assumed supposing the user of the product used as a controlled system, since 
human being's individuality and liking are of infinite variety, offering the product of the property all 
users are satisfied with such a conventional approach of a property has the problem are impossible. The 
basic control module with which an applicant determines the control output to a controlled system in 
view of the above-mentioned conventional trouble based on predetermined input, The control module 
for amendment which determines the amount of amendments to the output of said basic control module, 
It consists of the control module for evolution which makes the input/output relation of said control 
module for amendment optimize by the genetic algorithm according to a user's volition. The evolutional 
control system which learns by said control module for amendment using as teacher data input/output 
relation optimized with the control module for optimization was proposed by Japanese Patent 
Application No. No. 264604 [ nine to ]. Since according to this method the input/output relation of the 
control module for amendment is made to optimize with the control module for evolution and this is 
actually reflected in the control module for amendment when a user directs a user's volition directly, 
optimization can carry out easily in a short time by enabling each user to acquire the property of a 
favorite control module according to that occasional temper, and using a genetic algorithm. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the evolutional control system which the above- 
mentioned applicant proposed The input/output relation of the control module for amendment is made to 
optimize with the control module for evolution. There was a problem that it took time amount that study 
takes time amount since it was built so that the control module for amendment might learn the optimized 
input/output relation, and the optimized property is actually reflected in a controlled system, and there 
was also a problem that an operation also became complicated, and there was still room of an 
improvement. This invention aims at offering the overall-characteristic optimization approach that the 
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above-mentioned conventional trouble can be solved, and can make the optimized property reflect in a 

controlled system by single time amount, and an operation also becomes easy. 

[0004] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the overall- 
characteristic optimization approach concerning this invention is characterized by making the control 
parameter in the control module for control opted for the output relevant to the control input of a 
controlled system based on predetermined input usually optimize using a direct optimization technique. 
Said optimization technique may be the optimization which used heuristics. It can also update to the 
control parameter which had the control parameter of the control module for control the control module 
for optimization for performing said optimization usually optimized after said optimization processing 
[ in / it usually builds separately from the control module for control, and / said control module for 
optimization ] termination, and the control module for control can also be made to usually learn said 
optimized control parameter by this overall-characteristic optimization approach. Moreover, the control 
module for control can be equipped with the control module for control activation, and the control 
module for study, and after it learns said control parameter by which the control module for study was 
optimized in this case, it can usually replace the control module for activation, and the control module 
for study. The control module for optimization constituted further again so that the control parameter of 
the control module for control might usually be outputted based on predetermined input can usually be 
built separately from the control module for control, and the control parameter of the control module for 
control can also be made to usually optimize by making said control module for optimization optimize. 
Furthermore, when [ said ] a part of the control parameter [ at least ] is changed, the control module for 
control usually You may build using the algorithm which can predict whenever [ effect / which the 
modification has to other control parameters ]. Moreover, when a part of the control parameter [ at 
least ] is changed, you may build using the algorithm which can predict whenever [ effect / which the 
modification has to the output of a control module ], and may build further again using the algorithm 
with which the input/output relation becomes linearity. As said optimization technique, evolution mold 
calculus, the near heuristics, and/or a strengthening approach can be used. As evolution mold calculus, a 
genetic algorithm, an evolution strategy, or evolutional programming can be used, and 
SHIMYURETEDDO annealing, hill climbing, a random walk, or a tab search will be able to be used as 
heuristics soon, for example, and Q learning or a KURASHI fire system can be used as a strengthening 
approach, for example. Moreover, the control module for control may be said control module which 
outputs the control input of a controlled system based on predetermined input, and said control module 
for usual control can usually make a user control input input in this case. Moreover, said controlled 
system may be a means to control the engine performance of the last controlled system which consists of 
the prime mover carried in the car, motors, or those combination, and, specifically, may be an electronic 
throttle. When a controlled system is an electronic throttle, the control module for control may usually 
be said control module which makes a throttle lever control input input and considers the control input 
of an inhalation air content change means as an output. Furthermore in this case, you may usually have 
the control module for control as the first-order-lag constant to which may be equipped with the control 
parameter about the static characteristic of the control input of the inhalation air content change means 
against the control input of a throttle lever, and the control parameter about the dynamic characteristics 
of the control input of the inhalation air content change means against the control input of a throttle lever 
is added to a throttle input, and/or an acceleration correction factor. Moreover, it may be the control 
module which outputs the amount of said amendments concerning [ the control module for control ] the 
control input of a controlled system usually based on predetermined input, or a correction factor, and 
said controlled system may be a means to control the engine performance of the last controlled system 
which consists of the prime mover carried in the car, motors, or those combination, and, specifically, 
may be an electronics control fuel injection equipment and a nonstep variable speed gear. For example, 
the control module for control may be a control module which in the case of an electronics control fuel 
injection equipment usually outputs the amount of said amendments of a change gear ratio [ in / usually 
based on predetermined input / in the control module for control / a nonstep variable speed gear ], or a 
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gear change rate, or a correction factor when said controlled system may be the control module which 
outputs the amount of said amendments of as opposed to the basic fuel oil consumption to said fuel 
injection equipment based on predetermined input, or a correction factor and a controlled system is a 
nonstep variable speed gear. Moreover, when said optimization can be performed based on the 
evaluation based on user volition, and/or the valuation basis set up beforehand and it sets up a valuation 
basis beforehand, a valuation basis may be set up based on the regulation to the criteria property of a 
controlled system and controlled system for example, accompanied by degradation with the passage of 
time. Furthermore, you may use setting up the valuation basis based on a regulation beforehand, 
building so that evaluation based on user volition can be performed within the limits of the valuation 
basis, and making a property optimize to one controlled system according to liking of a user if needed 
within the limits of a regulation etc. combining evaluation. 
[0005] 

[Embodiment of the Invention] The gestalt of operation of the overall-characteristic optimization 
approach (the optimization approach is only called hereafter.) concerning this invention is explained 
referring to some examples shown in the accompanying drawing hereafter. Drawing 1 - drawing 13 
show the example which was adapted for the engine of a car, and nonstep variable speed gear control in 
the overall-characteristic optimization approach concerning this invention. Drawing 1 is the schematic 
diagram showing the relation between an engine 1 and the control unit 10 which performs the overall- 
characteristic optimization approach. Gaining good Mino DORABIRI nature and acceleration nature, 
this control device 10 is constituted so that the fuel consumption engine performance may be raised. In 
addition, in this specification, the "DORABIRI engine performance 11 means the thing [ as opposed to / a 
thing / throttle actuation ] of the engine performance of the response of engine power. As shown in a 
drawing, by a control device's 10 inputting information, such as an engine speed, inhalation-of-air 
negative pressure, an accelerator control input, atmospheric pressure, an intake-air temperature, and 
cooling water temperature, and operating a fuel injection equipment, an electronic throttle valve, and a 
nonstep variable speed gear based on these input, fuel oil consumption, an inhalation air content, and a 
change gear ratio are controlled, and optimum control aiming at coexistence of the DORABIRI engine 
performance, the acceleration engine performance, and the fuel consumption engine performance is 
performed. Drawing 2 is the outline block diagram of said control device 10. As shown in a drawing, 
this control unit 10 has an electronic throttle control section, the infinitely variable mechanism section, 
and a fuel-injection-equipment control section. An electronic throttle control section has the electronic 
throttle control module which determines the opening of an electronic throttle valve based on 
predetermined input, and the optimization processing section which optimizes the control parameter of 
said electronic throttle control module. The infinitely variable mechanism section has the infinitely 
variable mechanism module which determines the basic change gear ratio of a nonstep variable speed 
gear based on predetermined input (external world information in drawing 2 ), the module for change- 
gear-ratio amendment which determines the correction factor to said basic change gear ratio, and the 
optimization processing section which optimizes said module for amendment. A fuel-injection- 
equipment control section has the fuel-injection-equipment control module which determines basic fuel 
oil consumption based on predetermined input (external world information in drawing 2 ), the module 
for fuel-oil-consumption amendment which determines the correction factor to said basic fuel oil 
consumption, the optimization processing section which optimizes said module for amendment, and the 
evaluation section which performs evaluation of optimization operation part. 
[0006] Said electronic throttle control module determines the opening of an electronic throttle valve 
based on a user's accelerator control input, as shown in drawing 3 R> 3. In addition, both the 
information on actual "accelerator include angle" and the information on "variation of an accelerator" 
are included with the "accelerator control input" in this specification. Here, when the property of an 
electronic throttle valve is explained briefly, an electronic throttle valve has the static characteristic and 
the two properties of dynamic characteristics. The former is a property produced from the relation 
between an accelerator include angle and an electronic throttle valve, and influences the stationary 
transit property of a car. Drawing 4 is a graph which shows the example of the static characteristic of 
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some throttles. Thus, by changing the static characteristic, when an accelerator include angle is small, an 
electronic throttle valve opens greatly. The low opening sudden acceleration mold which the throttle 
valve converges on full open gradually as an accelerator include angle becomes large, The high opening 
sudden acceleration mold which will be rapidly opened to full open if a throttle valve opens gradually 
and an accelerator include angle becomes large while an accelerator include angle is small, The 
proportionality mold with which the accelerator include angle is proportional to throttle opening can 
obtain various throttle opening now at the same accelerator include angle by setup, this static 
characteristic — increase of an accelerator include angle — taking - throttle opening — increase — or -- 
eternal — ****ing — various various functions can be obtained now. In addition, in this example, the 
static characteristic is optimized by optimizing the rate SP 2 of throttle-valve opening with a rate SP 1 of 
throttle-valve opening, and 20 - 100% o'clock [ of throttle opening ] of 0 - 20% o'clock [ of throttle 
opening ]. Moreover, the latter of the property of an electronic throttle valve, i.e., dynamic 
characteristics, is the property produced from the change rate of the throttle valve to the change rate of 
an accelerator, and it influences the transient characteristic of a car. By combining first-order lag and 
inexact differential, this property may specifically be constituted so that the change rate of the throttle to 
the change rate of an accelerator can be changed. Thus, as by combining first-order lag and inexact \ 
differential shows to drawing 5 , although some spike is produced to the low type of the response which 
a throttle opens comparatively slowly to accelerator actuation, and accelerator actuation, various 
dynamic characteristics, such as a high type of the response which changes sharply and a throttle opens, 
or a type which is both middle extent, comes to be acquired. In addition, in this example, dynamic 
characteristics is optimized by optimizing the first-order-lag time constant DR and the acceleration 
correction factor AG. For example, evolution mold calculus is used for the optimization processing 
section in an electronic throttle control section, as an optimization operation, as shown in drawing 6 R> 
6, it codes said control parameter (it is the acceleration correction factor AG to the delay time constant 
DR and a list the rates SP1 and SP2 of throttle- valve opening, and temporarily) in an electronic throttle 
control module as one individual, and it optimizes these control parameters using evolution mold 
calculus. It is constituted so that a user may perform evaluation of the value of each control parameter 
under optimization processing based on the actually felt DORABIRI engine performance, consequently 
each control parameter in an electronic throttle control module is optimized according to evaluation of a 
user, and the property (DORABIRI property) of the optimal electronic throttle suitable for evaluation of 
a user comes to be acquired. Thus, how a user performs evaluation in optimization processing is called 
interactive evaluation on these specifications. In addition, although the static characteristic and dynamic 
characteristics are collectively made into one individual and the whole combination is made to optimize 
in this example, otherwise, some technique can be considered as follows. 

1 . An operator sets up beforehand and makes only dynamic characteristics optimize about the static 
characteristic. 

2. Make the static characteristic and dynamic characteristics optimize independently separately. 

3. Evolve the static characteristic previously, fix and make dynamic characteristics optimize. 
[0007] An infinitely variable mechanism module outputs the basic change gear ratio to predetermined 
input (for example, whenever [ vehicle speed and throttle valve-opening ]) based on a basic change- 
gear-ratio map. The module for change-gear-ratio amendment consists of neural networks who output 
the correction factor to said basic change gear ratio based on predetermined input (for example, 
whenever [ vehicle speed and throttle valve-opening ]). As an optimization operation, for example, 
evolution mold calculus is used for the optimization processing section in the infinitely variable 
mechanism section, it codes the coupling coefficient (control parameter) of the neural network who 
constitutes said module for change-gear-ratio amendment, generates an individual, and optimizes these 
coupling coefficients (control parameter) using evolution mold calculus. It is constituted so that a user 
may perform evaluation of the value of each control parameter under optimization processing based on 
the actually felt feeling of acceleration, consequently the control parameter of the module for change- 
gear-ratio amendment is optimized according to evaluation of a user, and the property (acceleration 
nature) of the optimal nonstep variable speed gear suitable for evaluation of a user is acquired. 
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[0008] The fuel-injection-equipment control module is equipped with the fuel-oil-consumption decision 
section which determines the basic fuel oil consumption of a fuel injection equipment based on the order 
model of the engine modeled using feedforward control logic with a learning function, and the output 
and target air-fuel ratio of this order model as shown in drawing 7 . Said target air-fuel ratio is computed 
by the target air- fuel ratio calculation section based on an engine speed and throttle opening. The 
module for fuel-oil-consumption amendment inputs throttle opening and an engine speed, as shown in 
drawing 8 (a), and it consists of the neural network who outputs a correction factor, multiplication is 
carried out to the basic fuel oil consumption to which the correction factor obtained here is outputted 
from said fuel-injection-equipment control module, and final fuel oil consumption is obtained. As an 
optimization operation, for example, evolution mold calculus is used for the optimization processing 
section in a fuel-injection-equipment control section, as shown in drawing 8 (b), it codes die coupling 
coefficient of the neural network who constitutes the module for fuel-oil-consumption amendment, 
generates an individual, and it optimizes these coupling coefficients (control parameter) using evolution 
mold calculus. It is constituted so that the evaluation section to which the fuel consumption used as a 
target was set may perform evaluation of the value of each control parameter under optimization 
processing, consequently the coupling coefficient (control parameter) of the module for fuel-oil- 
consumption amendment is automatically optimized towards the fuel consumption used as a target, and 
the optimal fuel consumption property comes to be acquired. Thus, the evaluation section designed 
beforehand performs evaluation in an optimization operation, and the approach of enabling it to 
optimize automatically is called autonomous mold evaluation on these specifications. 
[0009] Next, the optimization processing in an electronic throttle control section, the above-mentioned 
infinitely variable mechanism section, and the above-mentioned fuel-injection-equipment control section 
is explained. Drawing 9 is a flow chart which shows the flow of the optimization processing of the 
control-device 10 whole. As mentioned above, in this control unit 10, in case optimization processing is 
performed, interactive evaluation is used about an electronic throttle control section and the infinitely 
variable mechanism section, and the autonomous mold is used about the fuel-injection-equipment 
control section. Since the flow of optimization processing differs when the evaluation approaches differ, 
it divides into the optimization processing which adopted the interactive evaluation approach, and the 
optimization processing which adopted the autonomous mold evaluation approach, and the following 
explanation explains. 

[0010] a. As shown in optimization processing drawing 9 in an electronic throttle control section and the 
infinitely variable mechanism section The control parameter which the control module set as the object 
of the optimization in introduction each control section optimizes (in the case of an electronic throttle 
control module) It is the static characteristics SP1 and SP2 and dynamic characteristics DR and AG, and 
in the case of the module for change-gear-ratio amendment, it determines at random within limits which 
determined beforehand the initial value of the coupling coefficient of the neural network which 
constitutes it, and it generates the 1st generation which consists of two or more initial individuals (step 
1-1). And it test-rides using the parameter of which [ of the 1st generation ] individual (step 1-2), and a 
user inputs the evaluation value over the individual (step 1-3). When it judges whether good Mino 
DORABERI nature or acceleration nature was obtained (step 1-4) and it is judged based on said 
evaluation value that it was obtained, evolution processing is ended, and when not obtained, it judges 
whether a trial ride and evaluation were completed to all the individuals of one generation (step 1-5). 
When the trial ride and evaluation to all individuals are not completed, the parameter of a control 
module is changed into the thing of another individual (step 1-6), and it is made to test-ride again (step 
1-2). Moreover, when the trial ride and evaluation to all individuals are completed, it goes into an 
evolution mold count module (step 1-7), a next-generation population is generated, and the trial ride and 
evaluation using a parameter of those individuals are performed again. These processings are repeatedly 
performed until good Mino DORABIRI nature or acceleration nature is obtained, consequently the 
parameter of an electronic throttle control module and a change-gear-ratio correction- factor module is 
optimized. Here, a carbon button etc. realizes the input device of the evaluation value which can operate 
it during operation so that a user can intervene in evolution if the interactive mode is explained about 
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evaluation of ******** DORABIRI nature and acceleration nature. A user inputs the evaluation value 
of the individual which test-rode by pushing this carbon button after a trial ride. An evaluation value is 
decided based on the die length of the time amount which pushed the carbon button. There are an 
approach of specifically multiplying the inverse number of the pushed time amount by the fixed 
multiplier and the approach of computing using a fuzzy rule. By carrying out like this, even if ambiguity 
is in evaluation of human being, an evaluation value is acquired with a certain amount of accuracy, and a 
user can use the evolution technique interactively. Moreover, when a carbon button is pushed exceeding 
fixed time amount, the individual under evaluation can also be switched to the following individual at 
the time. By carrying out like this, a user can evolve now into a high speed by the ability changing 
immediately an individual with the property of not being pleased. Moreover, a switch of an individual is 
performed whenever the car has stopped. This is effective in order to eliminate the effect by a throttle 
property changing suddenly during transit. 

[001 1] b. As shown in optimization processing drawing 9 in a fuel-injection control section, determine 
at random within limits which first determined beforehand the initial value of the control parameter 
(coupling coefficient of the neural network where it is built in the case of the module for fuel-oil- 
consumption amendment) which the control module set as the object of the optimization in each control 
section optimizes, generate the 1st generation which consists of two or more initial individuals, and 
perform fuel consumption count (step 2-1) to all the individuals of the 1st generation (step 2-2). Here, if 
fuel consumption count is explained briefly, about a fuel-injection control evolution module, two or 
more individuals are operated-like in parallel in false by time sharing, and the evaluation value in the 
sum total of the period is compared, as shown in drawing 10 , specifically, fuel consumption, i.e., an 
evaluation value, is computed about ten individuals by performing every control during 1 minute and 
breaking the total mileage within 20 cycle repeat and an evaluation period by fuel consumption by 
making this into 1 cycle. Since the effect by a difference and climb include angle of a gear position is 
arranged as total with an each object, carrying out like this can estimate the property of an each object 
impartially. Based on the fuel consumption (namely, evaluation value) of the each object acquired by the 
above-mentioned fuel consumption computation (step 2-2), it evaluates whether it is the optimal fuel 
consumption property (step 2-3), and judges whether the optimal fuel consumption has been gained as a 
result of evaluation (step 2-4). And when the optimal fuel consumption is obtained, optimization 
processing is ended, when not obtained, it goes into an evolution mold count module (step 2-5), and a 
next-generation population is generated. 

[0012] Here, some examples of an evolution mold count module are explained, 
a. Genetic algorithm (GA) 

Drawing 1 1 is the outline flowchart of the evolution mold count module at the time of using a genetic 
algorithm as evolution mold calculus. By this module, after the termination of evaluation of all 
individuals of one generation, when a favorite property is not acquired, a next-generation population is 
generated. About a scaling (step 1), linear transformation of fitness is performed so that the ratio of the 
maximum fitness in a population and average fitness may become fixed. About selection (step 2), the 
roulette selection method chosen in establishment in proportion to a user f s evaluation value (fitness) may 
be adopted. Moreover, the tournament selection which chooses a thing with the best evaluation value in 
n individuals chosen at random can also be used. There is technique, such as one-point decussation, two- 
point decussation, or normal-distribution decussation, in decussation (step 3). Although it may also 
happen that the parents of the selected decussation are the same immobilization, if this is left, the 
versatility as a population will be lost. For this reason, when the parents chosen as decussation are the 
same individuals, it changes for the individual as which others were chosen, and as long as possible, 
decussation of the same individual is avoided. About mutation (step 4), it is a probability fixed about 
each locus of an individual, and a value is changed at random. The method of adding the perturbation 
which follows normal distribution in addition to this is also considered. Mutation is produced in a 
probability higher than usual about both parents who **** and they see hereditarily also from having 
chosen a different individual as parents of decussation, and cross in being completely the same. 
Moreover, the technique of the alternation of generations called "playback" which replaces all the 
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individuals of time cost other than the above at once can also be used, furthermore, since there was a 
possibility of destroying the high individual of evaluation when an alternation of generations is applied 
strictly, the elite preservation strategy of leaving the elite (highest individual of evaluation) 
unconditionally to the next generation was doubled — it can use. 
[0013] b. Evolution strategy (ES) 

Drawing 12 is the outline flowchart of the evolution mold count module at the time of using an 
evolution strategy as evolution mold calculus. By this module, after the termination of evaluation of all 
individuals of one generation, when a favorite property is not acquired, a next-generation population is 
generated. Since the method of selection changes with classes of evolution strategy about selection (step 
1), two kinds of typical technique is explained here, (mu, lambda)-ES In the case of the evolution 
strategy called, mu individual is definitely chosen from the child individual of lambda individual 
generated from the parent individual of mu individual sequentially from the good thing of fitness. 
(Micro+lambda) -ES In the case of the evolution strategy called, mu individual is definitely chosen 
sequentially from the good thing of fitness from the populations which doubled the parent individual of 
mu individual, and the child individual of lambda individual. There is the following technique other than 
the above in an evolution strategy, and in using these, it performs the method of the selection doubled 
with such technique. 
- 1 1-ES : random walk (RW) 
- 1+1 -ES: hill climbing (HQ 

- 1, lambda-ES, heuristics near (l+lambda)-ES: and (mu+1) -ES : although normal-distribution 
decussation is used about continuation generation mold multipoint heuristics decussation (step 2), it is 
good in inheriting parents 1 value for every parameter also considering the middle point, an internally 
dividing point, and an externally dividing point as a chiles value. About mutation (step 3), the 
perturbation which follows normal distribution to each parameter is added. At this time, distribution of 
normal distribution may adjust for every parameter, and may give correlation between parameters. Since 
each parameter is used for the evolution strategy (ES) explained above with a real number value, it has 
the advantage that the conversion to genotype from phenotype like a genetic algorithm becomes 
unnecessary. Moreover, parents 1 characteristic can be made to reflect strongly in a child's characteristic 
the binary code and Gray code which may set to a genetic algorithm and are used by using the 
decussation technique in consideration of the continuity of the real numbers, such as normal-distribution 
decussation, rather than one-point decussation or the thing which carries out multipoint decussation. 
[0014] c. Evolutional programming (EP) 

Drawing 13 is the outline flowchart of the evolution mold count module at the time of using evolutional 
programming as evolution mold calculus. Let the number which won [ individual / of 2micro individual 
which doubled the individual after adding an individual and a perturbation before adding an individual 
perturbation when the number of solid-states was mu individual ] about the scaling (step 1) as compared 
with q individuals chosen as random, respectively be the fitness of the individual. Selection (step 2) 
chooses mu individual sequentially from the good thing of fitness from the generated populations. 
Although selection is deterministic, since the scaling is probable, selection becomes probable 
substantially. Evolutional programming (EP) explained above has the advantage that the conversion to 
genotype from phenotype like a genetic algorithm becomes unnecessary in order to use each parameter 
with a real number value. Moreover, since decussation is not used, there is no constraint in phenotype. A 
genetic algorithm does not have to make a parameter the shape of a string like an evolution strategy, and 
the tree structure etc. is sufficient as it. 

[0015] Although the above-mentioned example has explained the example which used evolution mold 
count as an optimization technique, the optimization technique used for the optimization processing 
section can use various technique, without being limited to this. Below, some examples of optimization 
techniques other than evolution mold count are explained. 

[0016] 1. the near heuristics ~ here, the example which adopted as each optimization processing section 
in drawing 2 the approach which combined SHIMYURE Ted annealing (SA) and a taboo search 
(TABU) will be explained as an example of heuristics soon. Drawing 14 shows the flow of the whole 
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control at the time of using the near heuristics which combined SA and TABU. An initial parameter 
group is generated within introduction and limits decided beforehand (step 1), it test-rides using the 
initial parameter group (or fuel consumption count) (step 2), and the evaluation value over the result is 
inputted (step 3 (or it computes)). And it judges whether it is the no from which good Mino DORABIRI 
nature and acceleration nature (or optimal fuel consumption) were obtained (step 4), and when not 
obtained, it will go into a retrieval module soon (step 5). Drawing 15 is the outline flowchart which will 
show processing of a retrieval module soon. It judges about whether evaluation of the introduction 
perturbation solution is higher than evaluation of a former solution (step 1). When evaluation of a 
perturbation solution is higher than evaluation of a former solution Judge whether the solution belongs 
to a keepout area (TABU) (step 2), and in not being TABU, it adds to a TABU list. Although a 
perturbation solution is moved to a former solution (step 3), immediately after initiation of optimization 
processing A former solution does not exist, since a TABU list is also empty, the solution of an initial 
parameter group is set as a former solution, it is added to a TABU list (step 3), and it is judged after that 
whether temperature is fully low (step 4). A temperature schedule is designed so that temperature is high 
in an initial state so that, as for an initial state, the retrieval region of retrieval may usually become local 
in the end globally, although the temperature schedule as for which a state transition becomes are carried 
out by the probability for a state transition to be also high when temperature is high in SHIMYURE Ted 
annealing, and is hard to be performed when temperature is low is designed beforehand and searched 
according to the temperature schedule, and temperature may become low to **** towards the final 
stage. Therefore, since temperature is high immediately after initiation of optimization processing, 
generation of a perturbation solution is performed, without carrying out forced termination (step 5), and 
a temperature parameter is updated according to a temperature schedule (step 6). Generation of a 
perturbation solution is an average of 0 and distributed sigma2 independently to each component of a 
current parameter group. It is generated by adding the perturbation according to normal distribution N (0 
sigma2). sigma is fixed, or changes accommodative according to a retrieval situation, or a user sets it up 
freely according to a situation. If the processing shown in drawing 14 using the perturbation solution 
when a perturbation solution is generated, i.e., a trial ride, (or fuel consumption count) (step 2), and 
evaluation (step 3) are performed and good Mino DORABIRI nature or the optimal fuel consumption is 
not gained with the perturbation solution, it will go into a retrieval module again soon (step 5). By the 
retrieval module, it will judge whether evaluation of a perturbation solution is higher than evaluation of 
a former solution soon (step 1). In being higher than a former solution The perturbation solution judges 
whether it is TABU (step 2), and if it is not TABU, it will add to a TABU list. Set the perturbation 
solution as a former solution (step 4), judge whether temperature is fully low (step 4), if fully low, will 
force to terminate, evolution processing is made to finish, and if temperature is not fully low, a new 
perturbation solution is generated. By decision of the above mentioned step 1, when evaluation of a 
perturbation solution is lower than evaluation of a former solution, according to temperature, a 
perturbation solution is set as a former solution probable (step 6). That is, the more temperature is high, 
since it searches globally, the more it moves also to a perturbation solution side with evaluation lower 
than a former solution, but if it becomes in the end and temperature becomes low, since local retrieval 
will be performed, it does not move to a perturbation solution side with evaluation lower than a former 
solution. The above-mentioned processing is repeatedly performed until it gained good Mino 
DORABIRI nature and acceleration nature, or the optimal fuel consumption, or temperature has fully 
fallen and it is forced to terminate. This performs local retrieval to **** from global retrieval, and the 
optimum value of a parameter is discovered. 
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In using this SHEMYURE Ted annealing especially for interactive optimization, it inputs into it whether 
it is bad whether the evaluation of this parameter group of which is good as relative evaluation value 
**E on the basis of evaluation of the last parameter group, and decides migration of a perturbation 
solution to be it based on this. In addition Although the approach which combined SHIMYURE Ted 
annealing and a taboo search as heuristics was mentioned as the example in the above-mentioned 
example soon, of course, SHIMYURE Ted annealing and a taboo search may be used independently. 
[0017] 2. A strengthening approach, next the example using the strengthening approach as optimization 
processing are shown in drawing 16 . Drawing 16 is a flow chart which shows processing of a 
strengthening study module roughly, replaces this strengthening study module with the evolution mold 
count module or the near retrieval module in drawing 9 or drawing 14 , and it is used. This approach 
chooses from an environment first the Ruhr which can be performed to an input, next, the Ruhr to 
perform — being probable (it changing with types of strengthening study) — it determines and a 
parameter group is outputted based on the Ruhr. Remuneration is given based on the result of having 
operated the parameter group, and the Ruhr is strengthened. When using this especially for interactive 
optimization, evaluation by the user is given as remuneration. In addition, the probability for the 
succeeded Ruhr to be used in order that there may be an experience strengthening mold and an 
environmental identification mold in this strengthening approach and the former may think remuneration 
as important becomes high, and in order that the latter may acquire an optimal policy (function which 
gives the Ruhr which should be performed to an input), in order to think environmental identification as 
important, the probability for the Ruhr which is not used to be used becomes high. 
[0018] 3. Learning- Algorithm + Evolution Mold Count (or Near Heuristics) 
Next, the example using the combination of learning algorithm and evolution mold count as 
optimization processing is shown in drawing 17 . Drawing 17 is a flow chart which shows roughly 
processing of a study + evolution mold count module, replaces this study + evolution mold count 
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module with the evolution mold count module or the near retrieval module in drawing 9 or drawing 14 , 
and it is used. Input/output relation is optimized using evolution mold count or the near retrieval 
technique by making into a parameter group the degree of coupling of the neural network which 
constitutes the control module which made throttle opening input and made the throttle property the 
print-out from this approach, and the fuzzy rule of a fuzzy system. 
[0019] 4. Heuristics near Evolution Mold Count + (Change-over Mold) 

Next, the example using the approach which combined evolution mold count and the near heuristics 
switchable as optimization processing is shown in drawing 18 . Drawing 18 is a flow chart which shows 
the outline of processing of a retrieval-near evolution mold count + change-over mold module, replaces 
this retrieval-near evolution mold count + change-over mold module with the evolution mold count 
module or the near retrieval module in drawing 9 or drawing 14 , and it is used. Since according to this 
approach global retrieval is performed by evolution mold count, it will switch to the **** method in the 
phase converged to some extent soon and local retrieval is performed, efficient optimization is attained. 
[0020] 5. Heuristics near Evolution Mold Count + (Compound Die) 

Next, the example using the approach which combined evolution mold count and the near heuristics 
complexly as optimization processing is shown in drawing 19 . Drawing 19 is the outline flowchart of a 
study + evolution mold count compound-die module, and this study + evolution mold count compound- 
die module is replaced with and used for the evolution mold count module or the near retrieval module 
in drawing 9 or drawing 14 . By this approach, local retrieval by heuristics will be performed to the 
individual of evolution mold count soon, and since evolution using a genetic algorithm is performed by 
making the obtained local solution into an individual, efficient optimization is attained. 
When Reference is Simply Made about Example Using Approach Which Combined Evolution Mold 
Count and Tab Search with the Evolution Mold Count + Taboo Search Last as Optimization Processing, 
Next, 6. In this Way By recording the individual which evolution mold count generated and was 
screened by combining evolution mold count and a taboo search on a tab list, and forbidding the 
appearance of the recorded individual Evaluating the same individual repeatedly can be lost and the 
burden to a user can be decreased now. 

[0021] Like each example explained above, when a controlled system optimizes to those with two or 
more, and each control module, respectively, the optimization processing section may be built for every 
control module to evolve. Moreover, without being limited to the combination of the above-mentioned 
example, the evaluation approach of each optimization processing section in this case may use either the 
interactive mode or an autonomous mold, and such combination is sufficient as it. Moreover, when a 
control module builds an optimization module to those with two or more, and each in this way, there are 
some in which change of a property influences each other mutually as resemble the relation of a 
controlled system, and optimization of a property may be traded off. Even if the control module which, 
as for the engine and crane in a truck crane, makes a controlled system the control module which makes 
an engine fuel injection equipment a controlled system fundamentally since both operating characteristic 
does not influence each other, and a crane is built in the same control device, specifically, each control 
module can be optimized respectively, without making it cooperate. However, if make the fuel injection 
equipment and electronic throttle equipment in the same engine into a controlled system, the former 
control module is optimized so that fuel consumption may improve, a response will worsen for example, 
if it is going to optimize the latter control module so that a response may improve and fuel consumption 
will become good, and a response becomes good, fuel consumption may worsen. In such a case, the 
optimization processing between two or more control modules is made to cooperate. When either the 
autonomous mold optimization approach or the interactive optimization approach is used for the 
optimization module of all control modules, specifically - By optimizing other control modules so that 
the acquired property may be improved or maintained, after optimizing one control module [ whether it 
enables it to make the property of other controlled systems optimize within the limits of the optimal 
property of one controlled system, and ] By or the thing optimized for every fixed spacing so that the 
property which gained the control module of - plurality to each other may be improved or maintained 
[ whether the directivity of optimization of each control module is restricted and it enables it to raise the 
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property of two or more controlled systems in a short time, and ] or - by optimizing other control 
modules in juxtaposition so that the property which the control module acquired during one optimization 
of a control module may be improved or maintained Raising the property of one controlled system 
[ whether the suitable property of other controlled systems is acquired, and ] Or the directivity of 
optimization of each control module is restricted and it enables it to raise the property of two or more 
controlled systems in a short time by optimizing in juxtaposition so that the property from which each 
gained the control module of - plurality may be improved or maintained, moreover, in using for the 
optimization module of two or more control modules combining both the autonomous mold 
optimization approach and the interactive optimal approach - After optimizing a certain control module 
with the optimization control module using the interactive optimal approach, with the optimization 
control module using the autonomous mold optimal approach so that the acquired property may be 
improved or maintained [ whether it enables it to make the property of other controlled systems optimize 
by optimizing other control modules within the limits of the optimal property of the controlled system 
acquired by the interactive optimization approach, and ] After optimizing a certain control module with 
the optimization control module using the - autonomous mold optimal approach, with or the 
optimization control module using the interactive optimal approach so that the acquired property may be 
improved or maintained [ whether it enables it to make the property of other controlled systems optimize 
by optimizing other control modules within the limits of the optimal property of the controlled system 
acquired by the autonomous mold optimization approach, and ] By or the thing repeated for every fixed 
spacing so that the property which gained the optimization control module using the - interactive 
optimal approach and the optimization control module using the autonomous mold optimization 
approach to each other may be improved or maintained [ whether the directivity of optimization of each 
control module is restricted and it enables it to raise the property of two or more controlled systems in a 
short time, and ] By or the thing for which optimization processing in the optimization control module 
using the autonomous mold optimization approach is performed in juxtaposition so that the property 
acquired during the optimization processing in the optimization control module using the - interactive 
optimal approach may be improved or maintained Raising the property of one controlled system by the 
interactive optimization approach [ whether the suitable property of other controlled systems is acquired 
by the autonomous mold optimization approach, and ] By or the thing for which optimization processing 
in the optimization control module using the interactive optimization approach is performed in 
juxtaposition so that the property acquired during the optimization processing in the optimization control 
module using the - autonomous mold optimal approach may be improved or maintained Raising the 
property of one controlled system by the autonomous mold optimization approach [ whether the suitable 
property of other controlled systems is acquired by the interactive optimization approach, and ] Or the 
directivity of optimization of each control module is restricted and it enables it to raise the property of 
two or more controlled systems in a short time by optimizing in juxtaposition so that the property from 
which each gained the control module of - plurality may be improved or maintained. 
Even when it is lost and has two or more control modules, that optimization is traded off between 
control modules by making optimization of two or more control modules cooperate by the above 
approaches can make it cooperate mutually, and it can make it optimize for a short time. In addition, 
although it cannot be made to cooperate mutually, if two or more control modules are processed 
independently in juxtaposition in this way by performing optimization processing independently in 
juxtaposition, the versatility of optimization can be expanded and emergent effectiveness can be 
expected. 

[0022] The basic control module which determines the control input to a controlled system in the 
example explained above based on predetermined input (An electronic throttle control module [ in / 
specifically / drawing 2 ]), or the control module for amendment (specifically, it can set to drawing 2 - 
the module for change-gear-ratio amendment) which determines the correction factor to the control 
input of a controlled system based on predetermined input Or initial parameter groups, such as an 
individual, are directly generated from the control parameter of the module for fuel-oil-consumption 
amendment. Although the overall-characteristic optimization approach updated one after another to the 
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control parameter which the control parameter was optimized [ control parameter ] by the optimization 
technique and had the control parameter of a basic control module or the control module for amendment 
optimized is explained The overall-characteristic optimization approach concerning this invention, 
without being limited to the above-mentioned example Usually, if it is the approach of making the 
control parameter of the control module for control optimizing directly, of course, are good by the 
approach of arbitration, for example, when the control module for a. usual control is a control module 
for amendment which outputs the amount of amendments to the output of a basic control module 
Usually, the control module for optimization with a control parameter equivalent to the control module 
for control (control module for amendment) is prepared. After making the control parameter in this 
control module for optimization optimize Usually, an approach which is updated to the control 
parameter which had the control parameter of the control module for control (control module for 
amendment) optimized may be used (refer to drawing 20 ). b. It is the control module for amendment 
with which the control module for control usually outputs the amount of amendments to the output of a 
basic control module, furthermore, when it has the module for study, and the module for activation 
Usually, the control module for optimization with a control parameter equivalent to the control module 
for control (control module for amendment) is prepared. After making the control parameter in this 
control module for optimization optimize Usually, the control parameter optimized by the module for 
study in the control module for control (control module for amendment) is made to learn. After study of 
the module for study is completed, the approach that the module for study and the module for activation 
are replaced may be used (refer to drawing 21 ). c. The initial value of the control parameter of the 
control module for control is usually decided beforehand. When you may constitute so that the amount 
of amendments or correction factor of the initial value may be optimized using an optimization 
technique (refer to the drawing 2222 ), and the linear function is used as a control module for d. usual 
control The approach of making a control parameter optimizing may be used by preparing the control 
module for optimization constituted so that the control parameter of the control module for control 
might usually be outputted based on predetermined input, and making this control module for 
optimization optimize (refer to drawing 23 ). 

In addition, in the case of the above-mentioned approach d, the module for optimization may be built 
how, but the Ruhr may be optimized when the coupling coefficient or its input/output relation may be 
optimized when the module for optimization is built for example, in the neural network which usually 
outputs the control parameter value of the control module for control based on predetermined input, and 
said module for optimization is built by fuzzy reasoning. In addition, a basic control module or the 
control module for amendment is sufficient as the control module for usual control in the above- 
mentioned approaches c and d. 
[0023] 

[Effect of the Invention] As explained above, since the control parameter of the control module for 
control is usually optimized using a direct optimization technique, the overall-characteristic optimization 
approach concerning this invention does so the effectiveness of the ability to make now the optimized 
property which is opted for the output relevant to the control input to a controlled system based on 
predetermined input reflect in a controlled system by single time amount. Moreover, although the study 
in the control module for control was usually indispensable in order to make the optimized input/output 
relation usually reflect in the control module for control by the optimization approach of making the 
input/output relation in the conventional control module for usual control optimizing Since the overall- 
characteristic optimization approach concerning this invention usually optimizes the control parameter 
of the control module for control directly In not learning by study becoming less indispensable to make 
the control parameter made to optimize usually reflect in the control module for control, an operation 
becomes easy and it does so the effectiveness that the amount of memory is also stopped by minimum. 
Moreover, when making an electronic throttle into a controlled system according to the overall- 
characteristic optimization approach concerning claim 18 of this invention Since the input and control 
input of said control module are made into a throttle lever control input and the control input of an 
inhalation air content change means and this control module is made to optimize A RIN spike can be 
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decreased, and fuel consumption and the exhaust gas engine performance can be raised now, and the 
effectiveness that the operational characteristics of a car can be changed now according to liking of a 
user is done so. Furthermore, since according to the overall-characteristic optimization approach 
concerning claim 19 of this invention said control module has the information about the static 
characteristic of the control input of the inhalation air content change means against a throttle lever 
control input and optimizes the information about said static characteristic by said optimization 
technique, the effectiveness that the operational characteristics at the time of stationary transit can be 
optimized now is done so. According to the overall-characteristic optimization approach concerning 
claim 20 of this invention, further again Said control module the information about the dynamic 
characteristics of the control input of the inhalation air content change means against a throttle lever 
control input Since the information about dynamic characteristics is optimized by having as an 
algorithm which applies a delay constant and/or an acceleration correction factor to a throttle input 
temporarily, and changing a delay constant and/or an acceleration correction factor by said optimization 
technique temporarily [ said ] The effectiveness that the transient movement property of a car can be 
optimized now is done so. Moreover, since it builds so that fuel oil consumption [ in / for said control 
module / said fuel injection equipment ] may be outputted based on predetermined input and this control 
module is made to optimize according to the overall-characteristic optimization approach concerning 
claim 26 of this invention when making an electronics control fuel injection equipment into a controlled 
system, an engine performance, the fuel consumption engine performance, the exhaust gas engine 
performance, etc. can be optimized. Furthermore, since according to the overall-characteristic 
optimization approach concerning claim 27 of this invention the I/O information of said control module 
is built as a throttle lever control input and a change gear ratio in a nonstep variable speed gear and this 
control module is optimized when making a nonstep variable speed gear into a controlled system, it 
becomes possible to optimize a torque output, the fUel consumption engine performance, etc. Moreover, 
since according to the overall-characteristic optimization approach concerning claim 28 of this invention 
the I/O information of said control module is built as a throttle lever control input and a gear change rate 
in a nonstep variable speed gear and this control module is optimized when making a nonstep variable 
speed gear into a controlled system, the acceleration feeling of a car can be optimized. 
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cO$mtt£i<0<&&%; (dj± £ H± 5 C t tfX € -5 =fc r> ic f 

^xm^zm-sici*. 
20 i.$ijffli*v i a-7i/^a®<kbfc^c. ai#Lfc«H!fe*i^ 

tfxzz^oic-rz^ xit. 

• Bmmmmyjm^m^tzmmitu&'e^zL-jvx. & 

30 ctx% m»mmmitJ5mxm<z>nrzMwim<Dmm%: 

^^gigfk?3S^fflt / >/cajl{k©J'(ai J 6>'a-;l/i:^. *j 

g ^^«iS{k73ffi^ffl 1/ ^fca iS<k©J^l^ a-;l/ T'CDft 
igfb5aa*M5>JW^fTd c i:T% *HBSaaft#teT?- 

&X'm<Dffl®tm<Dmty&m&tfmc>ti%<ii?ic-?% 

• S'#S»3l7?ffi^«t/-'fca^bM®l ; e^a-;t/T'<Da 

3*Bfflaa{b*»*fflt'»fcaaftiiiij»*s'a-;UT?oa 
aikjaa^ifewwuiff 3 c t x\ &mmmm<tfimx— 
so oo«ijs»*ft©«ptt*fii±«-&38:*t6. nmmmmityj 
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S Ctf, IMW-tS'.a.-jHH'TflRaHktf h U- 
K:*:7fcftSCi:f;j:ft< ftD, SaoSflSll^^i-;!/* 
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*mw&**jiiww s c t # t?£ So 
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»c»"ifv^T»J«8«feK:Wrs«W^»*»Mt-r*S**J» 
(Stetftfctt, ffiRfcf, 02tc*5ttS« : ?X 

3Si£*iiEffl * s> a. — mwmmmffiiEm'EV *. - 
nfi tDtfm'i^t—stfrzmm* teikmvmm'^*- 

U S**iJ^> ? a.-;l/X«aiEfflSJffii- : ev ! i-;l/£D*J 

*^n-;i/) tmm<Dfflw>^x—s>itn~Dm.m{tmffl 
(immune zl->v) o>vm*=7*—& 

Zmmitttitcfflffl/^ tcMfrf S J; 3 ft7? ffi T* 
(0 2 0#RS) N 

b . mwimi%wte*j *—Mm*wte*J 
mmmm^^-ji) t motw/^ * - * o« 
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(0 2 i#!$0 , 



2 2#gg) , 

fc*a{kfflwjw*s?a-7b*»»j-, c (Dmmitmmw'e 

*fkS-eS#HfT?t>J:^ (0 2 3#£g) . 
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[0 0 2 3] 

^<o*f^«K: w^-r s Hi* *fts-r sa^jffliffl mm* 
mit-r s ©t% ^3S{k$ nfc» e**^Mr*u»»ft k 

w*B5«^«»k*-&s«a<k*?iT«. mmitzntc 

o6tCjl#Mffllfll*Jffl)*->"a.— ;l/{ct5ttS^S*^STfe 
ofc*\ *fg^c«3^#i£g3Sfk:£&«. iimsiJffli 
ffl ©J» t i -;l/©$iJSP-' ^ ^ — # jg<kf S co 

T% «iB{k«*fcM»^^ ^ - ^SaHtWJWfflSSiJIIti? 

*ff*>ft^*&K«» WflWWcftt), Sfc, ^^eu 

%B^©ifjR« i 8tc««tt^wtt«a<k*teK:j:ntf, 

SCi:A^^S^9^ftSi:(/^^J^#-rSo *5 
50 ntfs llWS*J»*^a— Xn7h/l/M-il« 
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